Hsp10 and Hsp60 modulate Bcl-2 family and mitochondria apoptosis signaling induced by doxorubicin in cardiac muscle cells.
The development of doxorubicin cardiomyopathy involves apoptosis of cardiac muscle cells. This study was carried out to define the roles of two heat-shock proteins, Hsp10 and Hsp60, on doxorubicin-induced apoptosis in primary cardiomyocytes. Doxorubicin induces apoptosis of cardiomyocytes by activating mitochondria apoptosis signaling. Transducing cardiomyocytes with Hsp10 or Hsp60 with adenoviral vector suppressed the occurrence of apoptosis in the doxorubicin-treated cardiomyocytes. Overexpression of Hsp10 and Hsp60 increased the abundance of the anti-apoptotic Bcl-xl and Bcl-2, and reduced the protein content of the pro-apoptotic Bax. Hsp60 overexpression also significantly reduced doxorubicin induction of Bad, whereas overexpression of Hsp10 did not alter the expression of Bad in the doxorubicin-treated cells. Overexpression of Hsp10 and Hsp60, respectively, stabilized mitochondrial cross-membrane potential, inhibited Caspase 3, and suppressed PARP. These findings indicate that overexpression of Hsp10 and Hsp60 differentially modulated Bcl-2 family and in turn attenuate doxorubicin-induced cardiac muscle death. The effects of Hsp10 and Hsp60 on Bcl-2 family could not be explained by the abundance of Bcl-2 family mRNA levels. Hsp60 interacted with Bcl-xl and Bax in the cardiomyocytes in vivo. The effect of Hsp10 and Hsp60 on the abundance of Bcl-xl could not be blocked by cycloheximide. Moreover, Hsp10 and Hsp60 inhibited ubiquitination of Bcl-xl. These findings suggest that Hsp10 and Hsp60 modulated post-translational modification of Bcl-xl. Antisense Hsp60 reduced the abundance of endogenous Hsp60 in cardiomyocytes and amplified the cytotoxicity of doxorubicin. These data provide a novel link between Hsp10/Hsp60 and cardiac protection in doxorubicin cardiomyopathy.